We measured, for the first time, the general redistributive effect in the Mexican fiscal system with the Duclos-Jalbert-Araar decomposition approach, obtaining: vertical equity, horizonal inequity (hi) and reranking effect. The novelty of this application lies in the use of non-parametric techniques and the fact that we did not assume any functional relationship between the variables in our analysis. Our paper contributes with an assessment of the fiscal reform that took place in 2014 and compares it with the previous situation. A tax-benefit system with relative progressivity but high hi effect is found, as well as an increase on tax revenues up to 5.2 and 3.7 percent of gdp for income tax and vat respectively.
Introduction
Tax and benefit systems have a significant influence on disposable income distribution when they are able to reduce market income differences. In recent years, similar countries to Mexico in Latin America like Brazil, Argentina and Uruguay have improved their fiscal conditions. The two later countries have tackled poverty through redistribution; however, there are still countries with poor results that have applied even more ambitious programs and more resources, such as Mexico with the Oportunidades program, among others, such as Bolivia and Peru (Lustig, Pessino and Scott, 2014) .
Success or failure of the implementation of fiscal policies to meet its purpose have been evaluated over time, with respect to policies related to the pension systems, social security, health and medicare services, housing and even the targeting of different conditional transfers as the programs with greatest impact on the well-being of the most vulnerable agents. This is how fiscal policy appears with the power accrued in their redistributive essence, to the extent that part of the collection of revenues for social spending should be assigned to programs of benefits allocated to the contributors in the system (Musgrave, 2001: 68) .
In the Mexican case, a country with persistent levels of disparities and income inequality; we provide some elements that contribute to highlight this inequality as a result from the fiscal system. In recent years, there has been a renewed interest in discussing theoretical and empirical issues about the redistributive mechanisms of income, where one role of the state can be to improve the social welfare of population through redistributive mechanisms of income, which are the collection of taxes and the provision of benefit programs.
In the year 2012, some changes have emerged in the taxation ground in Mexico. At both state and municipal level, the tax systems remained weak and the informal sector grew to reach sixty percent of the workers, resulting in a low taxable base (inegi, 2014; Dougherty and Escobar, 2013) . Also, the benefit programs have reached a peak with a faster pace during this year. 2014 is a year that begun with the implementation of a tax reform, with emphasis on making the application of direct taxes more progressive and increasing the general rate of the Value Added Tax (vat). These facts can provide an ideal opportunity to examine the effects of the fiscal policy and redistribution into the whole population as well as for the contributors.
Two other interesting features of this fiscal crisis are both, the null capacity of the Mexican government to increase the productivity of revenues from taxes as well as the rapid internal increase in food and energy prices during the recent years. This has involved in its turn the expansion of consumption subsidies and targeted benefits, as well as the need to improve the government revenues to face with this agenda.
In order to do so, our motivation is to analyze the tax-benefit system consisting only on cash-transfers, personal income tax and indirect taxes in Mexico. We leave out of the scope of this paper the targeting of the public expenditure as well as the impact on poverty. Our aim is to compute total progressivity in the fiscal system, comparing between the progressivity for total taxes as well as that of total household benefits, which are not only for the poor (as the case for Programa de Apoyos Directos al Campo -procampo-and public scholarships -becas-). We implement some simulations to capture, non-parametrically, the effect on the current tax reform in 2014.
To our knowledge, this task has not been considered for the Mexican case using the generalization of a measure that combines the joint effects of a tax system, with the novel technique of Duclos, Jalbert and Araar (2003) -dja, henceforth-. "Equal must be treated equally", a sentence that serves as a value judgment on the fair treatment of taxpayers and transfer recipients and the main hypothesis in this research. This ethical value is linked to the negative impact of the horizontal inequality (hi) exerted in the distribution of income in any economy captured by the redistributive effect, where the governmental intervention may increase income disparities instead of reducing the gap. To assess the extent of hi and its impact, we adopt the dja (2003) approach. In this paper, we also develop the novel methodology of progressivity curve, which accounts for an order of stochastic dominance on evaluation and is able to determine the improvement of the fiscal reform or any fiscal system composed by tax and benefit components.
The rest of the paper is organized as follows. In section i, we provide a literature review of the studies on the redistribution impact from the fiscal systems and incidence of taxes. Section ii explains the theoretical approach and the mathematical derivation of the method applied with the corresponding indices, it also describes the ordering of data. Section iii shows the empirical application for assessing the redistribution of the tax-benefit system in Mexico and reports the main findings; and last section concludes with some particular recommendations.
I. Overview of literature on redistribution in tax-benefit systems
The redistribution of income is regularly justified when failures occur in free markets. The study of progressivity and redistributive effect constitute a basic input to perceive the social efficiency of the fiscal system. It also allows ensuring an overview on the shape of distributions from contributors to the incidence of taxes and benefits.
Empirical studies of redistribution: international evidence
It is said that a taxation system is efficient -with equity and redistribution-only when all taxpayers are considered; that is, what the policy makers need to assert to modify the tax system (Musgrave, 1990) . For the Latin American countries, the recent policy recommendations focus on the development of a tax structure that emphasizes revenue through indirect taxes (Bird and Gendron, 2011) as the basis for an effective mechanism for redistribution; this later recommendation should not be taken frivolously, or it could lead to another distortions. Pechman and Okner (1974) represented a strong basis in the related research for a proportional tax system, derived from the mix of neutralization influenced by the progressive and regressive tax figures. This topic is addressed for developed countries as well as for some developing and transitional economies (Duclos and Tabi, 1996; Davidson and Duclos, 1997; Duclos, Jalbert and Araar, 2003; Duclos, Makdissi and Wodon, 2005; Araar, 2008; Kaplanoglou and Newberry, 2008; Bibi and Duclos, 2010; Duclos, Makdissi and Aaraar, 2010; Bird and Gendron, 2011; Cok, Urban and Verbic, 2013; Lustig, Pessino and Scott, 2014; Scott, 2014) . Duclos and Tabi (1996) and Davidson and Duclos (1997) developed an application using microdata from the Canadian Surveys of Consumer and Finances to evaluate effective progressivity with a focus on the Tax-Redistributive approach (tr). The rates provide an approach to social welfare evaluation and therefore the tax system in the country was found to be effectively progressive during the 1980s, despite a regressive scheme for some tax figures. Transfers were also added in the assessment. The latter article shows evidence of a more progressive distribution in the post-fiscal scene for the 1990s in the country.
In the literature, there are other methods described to compare the progressivity of the fiscal system. Makdissi and Wodon (2002) address the study of social efficiency of tax reforms using a stochastic dominance approach. In other instance, Duclos, Makdissi and Wodon (2005) applied this revision for the impact of two benefit programs in Mexico. More recently, Araar (2008) and Huesca and Araar (2016) proposed an empirical application to compare progressivity over time. In the former research, the impact of the fiscal system is measured based on the size and welfare of socio-economic classes in the Canadian case; while in the latter, a formal robust comparison is used to determine how progressivity can be checked over time in Mexico during 2004 Mexico during -2012 In the international arena, for Greece, Kaplanoglou and Newberry (2008) estimated in the 1990s hi and ve components and found a vertical negative effect attributed to reranking by the indirect reforms for this country. A novel technique to study the impact on poverty dominance from the fiscal systems for five developed countries was developed by Bibi and Duclos (2010) . On the fiscal impact side from indirect taxes such as the vat, Bird and Gendron (2011) found the need for additional research. They state how the recent reforms for developing and transitional countries seem to reduce hi as long as the indirect taxation improves.
For two transitional countries, Slovenia and Croatia, Cok, Urban and Verbic (2013) performed one of the most complete empirical applications using a wide variety of figures to complete the whole fiscal system in both countries and obtain a comparison of the vertical and horizontal components from the two countries. They have applied the dja approach for Croatia and found that although both countries share a similar background they present different outputs from their fiscal systems. They found how the fiscal system in Slovenia has created a much more impact on vertical effects than in Croatia, but for the former country the fiscal system also induced much more horizontal inequity when sensitivity analysis was carried out using greater aversion to inequality for the lower tail of distribution.
The argument that the progressivity can also increase due to inequality in countries with large informal sector (unable to tax) is shown by Duncan (2010) , its evidence has been estimated for over one hundred countries. Duncan's findings suggest that progressivity has a strong negative effect on inequality in reported gross and net income and that this negative effect is more noticeable in countries where institutional framework supports pro-poor redistribution. A similar pattern was found for many Asian countries by Claus, Martínez-Vazquez and Vulcovic (2013) , where government spending on social protection appears to increase income inequality instead of coping with it. Claus's study found for Asia that public spending on social protection as well as the one in housing for low-income lending appears to increase income inequality.
Studies of incidence, progressivity and redistribution in the Mexican case
In Mexico, the issue of incidence analysis and impact from taxes has been carried out in a group of studies (Valero-Gil , 2002; Flores, 2003; Huesca and Serrano, 2005; Valero-Gil, 2006; Vargas, 2006; Barcelata-Chavez, 2012; Scott, 2014, and Lustig, Pessino and Scott, 2014) . Specifically, in the vat case ValeroGil (2002) and Valero-Gil (2006) found that some merchandises are not good candidates to be subsidized. In both studies, he found this condition when estimated low levels of elasticity on food and medicines for the entire population. Flores (2003) analyzes the increase of vat on food and giving cash-transfers to the lower groups in the distribution of income. Barcelata-Chavez (2012) argues that conceiving a reform of indirect taxes, points out to gaps and living standards as simple rules for the policy maker.
When the tax-burden on distributive criteria is well designed, however, what is required is to minimize the loss for the low-income households and tax-payers. It is important to recall that indirect taxes (such as vat) have been criticized as a tool that affects negatively the population. In this sense, Bird and Gendron (2011) try to explain why people keep the belief that indirect taxes, such as vat, are usually regressive. Furthermore, they indicate that a welldesigned vat may be more progressive than a direct (on income) tax, because the latter strategy only affects a portion of the taxable base (Bird and Gendron, 2011: 75) .
In the previous line, Huesca and Serrano (2005) explore an application for vat in Mexico. Their work focuses on the contribution of vat to revenues and the redistribution of income giving insights that is weakly progressive and with low fundraising potential. Their results indicate that the Mexican vat contributes to ve, but the problem arises to reduce the hi existing in that country due to the exemptions and zero rates on food, books, public transportation, drug medications as well as rents for leasing, giving a low taxable base for this tax figure. Using a static approach, Vargas (2006) estimates the evolution and distribution of income in Mexico in the long term. He found the tax system to be progressive because there is a high concentration of the tax burden in the top income households in the period 1992 -2002 . For 2008 , Scott (2014 finds a situation described as a "fiscal system trapped in a low-revenue-low-benefits equilibrium" where this limitation arises from low levels of tax productivity, instead from low tax rates. Lustig, Pessino and Scott (2014) , and Scott (2014) processes the tax figures and transfers in their databases with income-expenditure surveys, but both studies still use local estimations with the concentration approach and progressivity indices (such as Kakwani (1977) and Reynolds-Smolensky (1977) ). They combine total taxes and benefits to obtain market income and its horizontal and vertical effects on the post-fiscal incomes (see Lambert (1985) local approach). Unfortunately, they do not provide, in detail, the main sources from global progressivity or regressivity, nor even the reranking implied in the process. One of the novelty tasks on this application we develop for Mexico, in this article using the dja (2003) methodology.
II. Methodology of Local and global approaches: Kakwani index and dja

Testing progressivity in the fiscal system
We proceed to simplify, theoretically, the measurement of impact (negative or positive) from the tax-system on gross incomes in 3 steps: 1. The progressivity in the fiscal system is assessed with a local approach (Liability progression -lpand Residual progression -rp-); 2. We produce a comparison of progressivity with a global approach for each scenario (Tax redistribution -tr-); and 3. The distributive impact of the fiscal system is computed according to dja (2003) . According to Musgrave and Thin (1948) we propose the use of the liability progression and residual progression approaches, following Duclos and Araar (2006) notation as follows:
Theorem 1. With the liability progression measurement, a fiscal system with tax T and transfer B is locally progressive if and only if:
(1)
and ε B (x) refer to the elasticity of tax T and transfer B with respect to income x respectively.
Proof. This condition can be easily derived starting from the initial condition of local progressivity of the net benefit, which is ε V ( x ) < 1.
Then, a fiscal system measured with Residual progression with tax T and transfers B will be locally progressive if and only if:
ε N (x) refers to the elasticity of the net income N(x) with respect to income x.
To test the global progressivity we use two dual approaches: The first is the tax redistribution (tr) and the second the income redistribution (ir).
Theorem 2. A fiscal system with tax T and transfer B is globally progressive if and only if :
where Lx(p) and Cx(p) denote the Lorenz and concentration curves respectively at percentile (p), where and are the average tax and average transfer respectively.
Proof. The link between concentration curves and progressivity was already described by Kakwani (1977) and Duclos and Araar (2006) : The hybrid curve is equal to the change in Lorenz curve with a marginal change in taxes and transfers, progressivity curves are displayed respecting this condition for any percentile level.
Corollary. A fiscal system with Tax T and transfer B is progressive if the index of progressivity:
where IG and IC are the Gini and concentrations ratios respectively. For the ir approach, one can recall that the fiscal system is ir progressive if:
using Gini and concentration ratios, it can be recall that the fiscal system is progressive if:
At the end, one must recall that a tax (benefit) is progressive if the tax burden (benefit incidence) of the low-income group is relatively lower (higher) than that of the top-group.
Local approach: Kakwani and marginal tax-benefit evaluation
A tax is found to be progressive if it burdens more the non-poor group. This implies a decrease in inequality and a rise in the share for the net income in the poor group of households. In the literature of progressivity, there are two main distinct concepts of progressivity: the local and the global ones. In the work pioneered by Musgrave and Thin (1948) , two main approaches were proposed for the measurement of local progressivity, which are the liability progression and residual progression. Kakwani (1977) and Duclos and Tabi (1996) have addressed a serious criticism to this approach since the latter looks only for the extent of local progressivity.
Kakwani proposed an index of progressivity for taxes that is equal to the difference between the concentration index for the tax and the Gini ratio of gross income.
1 When we denote the inequality index of gross income limited to the interval [0, 1] and the index from the concentration of any given tax or benefit, by IC T,B which is bound on the interval [-1, 1] , the formula for the Kakwani index is written in the expression (7):
is the Kakwani index of progressivity of tax , such technique is standard and has been applied in a wide range of empirical works. Besides, the quantification method of progressivity, a dominance stochastic approach can also be used to take a judgment about the progressivity of a given tax (see Yitzhaki and Thirsk, 1990; Yitzhaki and Slemrod, 1991) .
Duclos-Jalbert-Araar (dja) global approach
"Equals must be treated equally" an ethical value which is easily defendable. Through hi we would like to show the extent of unequally tax treatment of equals (those that have the same level of gross income). By reranking (r) we refer to the impact of change in gross income rank caused by the tax/benefit system. By the term ve, we refer to the impact of a tax/benefit system on inequality where equals are treated equally. Duclos, Jalbert and Araar (2003) have proposed a pleasant method to decompose the redistribution effect or change in inequality into these three components. First, the redistributive change in inequality that results from the effect of taxes and transfers can be expressed as:
Here is generically an Atkinson class inequality and normative index (Atkinson, 1970) and is defined as the concentration index of purged net income from local inequality (where each individual have the expected value of net income according to the level of his gross income). With this application, we can deconstruct the difference between gross income X, and net income N inequalities as written in the formula (9):
where (ε, ρ) is the Gini-Atkinson index. 2 P N I stands for the coefficient of concentration of N when the ranking variable is X(p) and as the concentration index of purged net income from local inequality. Next, we explain how each of the three components captures the extent of what they are proposed to assess:
In the case where there is no local inequality in net incomes, we have that, = N P N and the horizontal inequality is nil. The more the local inequality of net incomes at percentile p , the lower is the local social welfare ( ( | ( )) ξ = N X Q p ) and the higher is and then the component horizontal inequity.
• Reranking ( − ):
In the case where the rank based on gross income is similar to that based on net incomes, we have then: = N P N and the reranking component is nil. The more the re-ranking the lower is P N I , and then, the higher is the re-ranking component.
• Vertical Equity
This component captures the change in inequality after removing the cost of horizontal inequality. The more the tax/ benefit system equalizes net income, the higher is the vertical equity.
The Mexican tax system with the 2012 enigh database
In the context of the current government administration and the fiscal reform initiated by President Enrique Peña Nieto, we proceed to illustrate the possible redistribution achieved in the country by the previous tax system of the year 2012, with the tax rules of that same year (called Initial situation). Then, we proceed with a scenario of the tax reform that allows us to project its possible effects. We consider the 2012 database using the new tax rules in the year 2014 (Simulation 1); finally, we add a situation where the vat is applied over all products and services, with 16 percent as the general rate (Simulation 2).
For the empirical exercise, the 2012 enigh (inegi, 2013) is used, with a sample of 9 002 households and about 31 million expanded. Based on the information provided by its microdata we proceed to build the distribution according to per capita units of income following both, direct and indirect identification methods (Lustig, et al, 2014) . Once disposable household income (denoted by N) is obtained, it is possible to calculate the figures shown in Chart 1 to rebuild the pre-fiscal (Market income) denoted by X. In order to produce a comparison, we replicate some estimates with a sub-sample for the north border of the country considering the municipalities located in this geographical area included in the survey.
When the vector on N is obtained after taxes, the current tax rules per each source of income are applied. Thus, different tax brackets were taken into account for the taxpayers, tax credits and tax allowances per wage-earners were used as well. In order to rebuild the fiscal system from N in the surveys the tax translation hypothesis in Pechman (1985) are considered. For the empirical exercise, we use the income tax from both wage-earners and individuals that reported income sources as benefits obtained from business, so we are able of estimating the progressivity and incidence for these sorts of direct taxes in the survey as well. The Mexican tax system has a scheme of limits and quotas for the as-sessment of the income tax (isr) with 8 brackets of income in 2012 (11 for 2014). Each bracket must pay the corresponding annual income fee in Mexican pesos (mxn) [0.00, 114.24, 2 966.76, 7 130.88, 9 438.60, 13 35 percent in 2014 rules). The survey allows obtaining sources of incomes (up to 81 sources) and we use the four corresponding to address isr.
3
In the case of indirect taxes, there were taken vat and ieps (special tax on production and services), these being the two largest tax figures after isr. For the indirect taxes, we estimate vat and special tax on goods and services (ieps) according to the tax rules, those controlled by informal activities related to the place of purchase provided by the same survey.
4
The survey also allows analysis of 726 products and generic services, from which 27 add to vat, at a rate general of 16%; In addition to the 27 goods and services that generate vat, 10 of those are taxed with ieps, with rates of up to 160 percent for tobacco products. The border with the United States (us) had a special vat treatment different from the rest of the country in 2012, so this has been normalized as well, applying the 11% to the expenditures located in all these cities included in the survey. We believe this process do not add taxes beyond the actual ones paid by taxpayers.
In the case of benefits (which are not only for the poor) 5 we collect them at the household level from the same survey using the following: Scholarships and cash transfers for education, Oportunidades social assistance program, 70 and more (for the elderly without pension); Programa de Apoyo Alimentario (pal, program for food assistance); transfer for temporary employment (pet); procampo, as aid for agriculture activities, and other assistance programs.
6
Market (gross) income is estimated just adding the total taxes and federal contributions from wages to the social security system (ssc) minus the pensions and the benefits received per household as follows:
where X stands for the pre-fiscal or market income, N as the post-fiscal income, T as the total tax burden, P the pensions, SSC as the social security contributions and B are the benefits (See table 1). We do not consider transfers at a more aggregated level such as public education or health care, since our purpose is to determine progressivity isolated from the taxes paid as well as from the benefits received directly in a microeconomic perspective. Also for indirect taxes, we do not use a system of demand elasticity estimation to assess the marginal economic efficiency of various sources of tax payments, instead, we propose to use nonparametrical techniques leaving the information to "speak by itself" as the analysis focus on a static comparative framework (Duclos and Araar, 2006) . Therefore, we describe the corresponding equations as follows:
Using the local linear approach based on a local ols estimation where is a Gaussian kernel function, X as the market income, v a random component and the estimates are then given by:
and the marginal tax rates as,
a) Unit of analysis and indicator of welfare
In order to ensure an accurate estimation of welfare for household members, there is a consensus on the relevance of using the individual as the main unit of analysis. Hence, the primary step is to assess welfare of individuals and one has to adjust the total household income by the family size and its composition. The simplest method is to use income per capita, that is, to divide the household income by the household size. In our case, we use the equivalence scale from Consejo Nacional de Evaluación de la Política de Desarrollo Social (coneval) to ac- 
III. The impact on fiscal system redistribution: empirical exercise
First, we would declare as a hypothesis that the payments on total taxation are slightly progressive in Mexico where the low-income earners have a low taxburden, and this progressivity becomes lightened through the high hi effect, which reverses the positive outcome allowed by the scenario of the new fiscal reform in the country. Then, the negative impact of hi on the redistributive mechanism effect must be such as high that fiscal policy intervention may not reduce income disparities. Second, we proceed to estimate the impact for each scenario with the effective marginal rate of taxes and benefits, then, in the next part, we present the dja decomposition to obtain the redistributive effect and be able to give more accurate policy recommendations.
Progressivity in the fiscal system: Local approach.
We start our discussion by showing the progression in the effective marginal tax/ benefit rates (lp and rp approaches) using equation (13) for the calculations. First, let us recall that for a given level of gross income, the effective tax rate shows the expected total taxes (direct and indirect taxes) for an additional earned peso, results for current and the two scenarios are shown in Graph 1.
7 For instance, in 2012 those individuals with an equivalent gross income of mxn 3 800, must pay for an additional earned unit of income a total tax of almost 15 cents. Graph 1 shows that this effective tax rate would increase drastically taking into account simulations 1 and 2.
The first simulation (rules of 2014), shows, for the same level of income, the increase in revenues in about 15 cents for an additional earned income unit. It depicts the trajectory of the new tax reform; for the second simulation, a much stronger effect on public revenues and a tax-burden of almost 18 cents per unit of income earned can be seen. An interesting feature for the middle-income earners is found, when the pressure is almost the same along the level of income. It seems those agents located below mxn 5 000, would present a greater pressure than the counterpart agents do; secondly, the marginal burden of taxes is much higher for Simulation 2, where a general vat rate is applied. This can be explained by a set of combined empirical and normative factors such as:
• The increase in vat on all goods and services (including those for food and medicines) in the second simulation.
• The increase in the informal sector (which allow people to avoid direct taxes and regulations for some agents); • Corporate tax evasion and ineffective corporate tax alleviation that reduces the income tax-burden, even for the formal workers, as confirmed by Kumler, Verhoogen and Frías (2013) . In either way, our results so far tell us about the urgent need of revision in the Mexican tax systems to enhance its effectiveness. On this matter, Rawls (1971) establishes that unfairness develops when some normative conditions are forced and those are supposed to be fair. These normative criteria should agree with the expectations of any individual regardless their position in distributive terms. Our empirical evidence so far can be linked to this argument as well as that exposed by Atkinson (1970) , where compliance with the payment of taxes should be the reason why any person must trust one another, and this, could provide good reasons to deny any right when expectations are not fulfilled.
In Graph 2, we show the effective marginal tax rate for the border of the country. It can be seen in this graph that the marginal taxation increases faster than in the country, giving raise for an additional tax pressure on the households located in this region. For each earned income unit, the average effective marginal rate would take 20 cents at the maximum level, particularly due to the general vat rate. As it was stated, benefits are held constant in the simulations, so that benefits are inducing the same effect for the considered scenarios. In the limit, the poverty line of welfare from coneval in 2012 (mxn 2 400) the tax burden begin to increase and it exceeds considerably the pressure above mxn 4 000. Chart 2 presents the Kakwani rates of redistribution with the local approach. In general, the 2012 fiscal situation shows a progressive condition. It depicts a positive index of K = 4.1 as long as taxes includes both direct and indirect figures. It can be checked that just adding indirect taxes, the progressivity decreases by an index of 1.73, and how the second simulation presents the least effect on progressivity in the fiscal system, still remaining positive due to the effect induced through the benefits.
In the simulation of 2014, the progressivity decreases in a minor amount, due to the new brackets configuration (3 more brackets were added) plus, the elimination of the 5 percent in vat reduction in the bordering municipalities. The index becomes negative when the effects on an increase of vat widespread in all products and services with no exemptions. As benefits are held constant in the simulations it can be seen those produce the most of the progressivity incidence in the fiscal system with the highest Kakwani rate of 96.32. As this approach is local we proceed in the next section to estimate the redistribution effect and incidence of the tax-benefit system using the global non-parametrical approach.
Redistributive effect in the fiscal system (dja Global approach)
In order to determine the overall effect for the tax-benefit system on inequality and to show the different redistributive components we use the dja model in this section. First, we proceed with a prediction of the simulated reforms using a nonparametric local regression (see Section 3.4) and subsequently the results of the dja approach. It is important to recall for the estimation that the fiscal system profiles are shown according to the initial position on its gross income. As it can be observed in Graph 3, the expected net incomes were found to be well below the 45° line for each scenario as a consequence or the redistribution effects induced by the fiscal reforms.
It is easy to detect that the fiscal scenario with the fiscal rules 2014, has the same trend over all the distribution than the 2012 situation. Meanwhile, the scenario where only vat was added sets much more pressure on the contributors in the system as it post-fiscal income is located below the initial scenario as well as from the fiscal reform 2014. This result can give insights related to Rawls (1971) for the output in the taxpayers of the Border region. The vat increased much more in this area of the country than individuals' welfare could offset it. Any individual can feel this situation in the border region as deterioration, not compensated by the impact induced from benefits and progressivity condition cannot be achieved.
The other relevant feature stands at the very bottom of the income earners, where the three scenarios presents pretty much the same pattern because of the high redistributive mechanism from the benefits in this part of the distribution. Atkinson (1970) and Rawls (1971) put much more emphasis on this part of the income distribution, but in our empirical exercise, the lower part of the distribution exhibits less pressure from direct taxes, not from vat.
In the top part of the distribution is easy to see a large amount of collected resources, which corroborates the progressivity in the fiscal system in general. In Graph 4 the expected net incomes for the Mexican border are shown with an increase in the general vat rate of 5 percent. The trend is similar to the overall country; there is just a small gap in the scenario 2012 and that with rules of 2014 according to the extra pressure added in these cities related with the elimination of this reduction and leveling it with the general rate applied in the country. Even in this graphical analysis, it would be hard to tell which scenario presents the greater progressivity with the least negative effects on reranking. Chart 3 shows the dja decomposition for each simulation, giving more details about the redistribution effects.
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Vertical equity component of the tax/benefit system is important and reacts with a decrease of about 20.37 percent of the Gin-Atkinson index of inequality. However, the hi reduces the ve by about 34.36 percent, which is in our view relatively huge. The reranking component reverses the positive effect by 19.46 percent, which is a signal that the initial fiscal condition moves the position of equal households affecting their initial position on the distribution after taxes and benefits have been applied. Then, the positive redistributive effects with 12.71 points of ve decreases by the sum of the components hi and r reduces its impact in 6.83 points.
In the simulated scenarios; the second simulation where all goods and services are taxed in the general rate (16%) without exemptions, would increase hi and r lessen the effect of ve, this situation implies that the tax burden would fall on low-income earners and treat them as "equals" in relation to the middle and top earners in the distribution. In addition, this simulation had the lowest re with 15.49 percent. The simulation of 2014 shows a similar pattern to 2012, with a small increase of ve and r and a small reduction of hi, finally the redistributive effect would be almost unchanged (∆I = 0.0004). These results have been estimated using the parameters for the Gini-Atkinson ratios in a moderate condition of aversion (ε = 0.5, ρ = 2) highly recommended in the literature (Duclos, Jalbert and Araar, 2003) ; at the same time, our results can be comparable with those from countries such as Slovenia and Croatia, as described by Cok, Urban and Verbic (2013) . While for these countries it can be seen initial inequality is lower than in Mexico, its redistributive effects reduce over 10 percent of inequality, whereas in the current situation (and the scenarios considered) for the Mexican case the tax system just reduced inequality in 5.86, 5.90 and 2.98 points of inequality respectively.
Redistributive effect with progressivity curves: tr approach
In this section, we proceed to calculate the progressivity curves for each scenario at both, the national level and in the border of the country, to detect any possible different effect on the degree of progressivity due to the 2014 fiscal reform with the global and tr approach. Are the total benefits more progressive than total tax-es in each case, regardless the scenario considered in this analysis? It can be seen that for both, the whole country and the border area the total system is said to be progressive but with different incidences. For the country the progressivity is much greater than in the border, the three curves are located above those estimated for the border, even in the simulation 2 where a general vat is applied. 
C_b(p) + C_t(p) − 2 L_x(p)
An interesting feature is the initial situation and the first simulation, where both cases remained unchanged below the 40 th percentile, as a result that 2014 reform will not change position, nor induce reranking for those households located in this part of the distribution. On the other hand, it can be seen that both curves begin to separate above the 40 th percentile and, it is more pronounced above the 50 th as a reason due to the more progressive income taxes applied on the top incomes. Lastly, for the country it can be said that a fiscal reform including a general 16 percent vat would deteriorate the progressivity by the sum of all the area below the corresponding curves and seemingly distressing the lower incomes on the distribution.
In the border of the country, a lower level of progressivity can be seen because the height of the progressivity curves for any simulation is lower than its counterparts for Mexico. The extreme simulation with vat on all products and services would deteriorate progressivity of the fiscal system and its effect on this region with more intensity.
Revenue effects from total Taxes
In general, the situation during 2012-2013 in Mexico was not as progressive as it is under the new fiscal reform of 2014; it also would not produce a high level of reranking with the hi component seemingly decreasing less than 1%. This could lead policy makers to have more resources available to compensate the contributors through a more generous set of benefit programs; this situation would aim at reducing the hi component allowing those agents to offset the negative new tax schemes.
Comparing the total amount and fundraising that would allow the 2014 fiscal reform, it is observed in terms of the considered tax figures that isr would achieve an increase of up to 5.2 percent of gdp (0.4 more points with respect to its initial level). vat would increase up to 3.7 percent of gdp in the first simulation, but it would make a pronounced increased for the second simulation up to 8.3 points in terms of gdp. Finally but not less important, ieps shows to increase its participation as a tax figure up to 1.2 point of gdp, due to the tax schedule induced to burden more soft, energetic drinks and poultry for dogs as well.
In the second simulation, the vat increase revenues by mxn 710 926.30 million, a rate of 31.36 percent with respect to its initial level, but this reform will imply a lesser re effect. This amount is lower than that estimated by Secretaría de Hacienda y Crédito püblico (shcp, 2014) of mxn 809 441 million estimated by the shcp for the 2014 tax exercise, under the assumption of a vat estimate with a general rate of 16%. Even with this extreme scenario, it seems to be the less preferred in terms of welfare, but it could be the healthier in terms of fiscal normative speech. It would not be the best one used by the Mexican political elite. This empirical application provides some insights of having the confidence in the speech of whether or not increase vat, to the range of goods and services (including food and medicines). Simulation number 2 would reduce the impact on inequality in near 3 points, once the negative effect of the components hi and a reranking effect have been considered. Precisely, this last component increases up to represent 25.62 percent of the groups of households who moved their position (and deteriorated) in ranking. Our findings for Mexico are in line with those by Huesca and Araar (2014) . While these authors estimated a reranking of 14.9, our estimate of 19.46, which is higher, due to the unit of income used from coneval equivalent scale; when the former study implemented income units per capita. This difference highlights the relevance of using different income units on this topic as long as per capita figures will tend to underestimate the progressivity effects.
Conclusion
This paper focuses on the study of the redistributive effect and progressivity of the tax-benefit system in Mexico using the new fiscal reform in 2014 to work with simulations on micro-data in 2012 from enigh. Serious distributive failures might be induced even when the economic efficiency requires more free markets or even more participation from the public sector side. We answer a question that seems to be quite complex: Is it the Mexican tax system progressive? The answer is affirmative. When benefits are applied to the total tax burden, the system becomes more progressive in words of Rawls (1971) . We summarize the main findings of this research:
• An issue of importance related to pre and post-fiscal inequality, which remains high despite that the fiscal system induces an improvement on ve (redistribution) in about 5 points according to dja decomposition.
• dja decomposition shows a deterioration in the position of the equals, when re-ranking index increased by 31.6 percent.
• dja estimates give a decreasing redistributive total effect of the fiscal system when comparing current situation with simulation two, by almost 50 percent of ve.
• The 2014 tax reform induces improvement and equity in the treatment of "equals", but a reduced advance on marginal efficiency from taxes is found.
• 2014 versus 2012 improves progressivity and revenues (1 percent of gdp), except for the treatment of the bottom-income groups which remains the same (those located below the 40th percentile in the distribution).
• The second simulation with general vat on all goods and services can increase revenues border region of Mexico, where this case would deteriorate progressivity of the fiscal system with more intensity than in the country.
• We cannot conclude that the 2014 reform is welfare dominant over the previous tax system because it would not improve the situation of the "equals" in the bottom part of the distribution of households.
This novelty approach is aimed at supporting the evaluation for policy makers or even for the tax authorities in the country, such as the work in the Congress or that of coneval, to provide monitoring and be able to determine the most viable fiscal adjustment on taxes and benefits in terms of their distributional effects and their fiscal costs. Finally, we want this research to inspire future work that investigate the impacts of a wide spectrum of taxes and benefits on specific groups of contributors and households, or even for the poor, in order to improve both, the fiscal equity and the social policy agenda. 
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